This paper examined the trends of warming during the onsets of the wet and dry seasons in the forest belt of Nigeria using monthly temperature data collected from the archives of the Nigerian Meteorological Agency. Simple linear regression and correlation were used to investigate the annual trends and significance of the trends of mean temperatures respectively while t-test was used to examine the variations of mean temperatures during the onsets of the wet and dry season from the annual mean. The results revealed significant upward trends in all the synoptic weather stations with Ondo and Warri having the highest and lowest rates of warming of the onset of the wet seasons at 0.031 0 C and 0.024 0 C respectively. Ondo and Benin equally experienced the highest rate of warming during the onset of the dry season at 0.032 0 C while the lowest rate was in Calabar at 0.017 0 C. Mean temperature varied significantly between the onset of the wet season and annual warming with Warri, Ondo, Port Harcourt, Benin and Calabar having t-test values of 20.350, 21.376, 11.529, 21.818, 11.132 (P < 0.05) respectively and between the onset of the dry season and annual warming 7.950, 13.073, 2.801, 9.789 and 15.616 (P < 0.05) respectively. The projected mean temperatures based on linear growth for the onset of the wet season from 2012 to 2112 (100 years) showed that Ondo will be hottest at 32.58 0 C while Port Harcourt will be the coldest at 32 0 C whereas in the onset of the dry season, Ondo and Benin will be the hottest at 3.17 0 C each while Calabar will be the coldest at 29.09 0 C. The paper concludes that there is significant upward trend of mean temperature during the onsets of the wet and dry seasons and, ceteris paribus, Ondo and Warri will become the hottest and coldest respectively in the onset of the wet season while Ondo and Benin will be hottest in the onset of the dry season while Calabar will be the coldest by 2112. Mulching, irrigation, increased intake of fluids and reduction of outdoor activities are recommended during the onset of the wet season.
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Introduction
The climate system is a fundamental component of the multifaceted life-supporting processes over the earth surface (McMichael, 2003) . Temperature often in conjunction with rainfall provides a fulcrum on which diverse environmental issues revolve. Increasing temperatures on different spatial and time scales will therefore accentuates impacts on human society and natural environment (Rana et al., 2014; Mahmood and Babel, 2014) . These threats will be manifested in the form of food insecurity, alteration of the hydrological cycle, changes in water demand and health issues (O'Hare, 2002; Scott, 2003; Guo et al., 2012; Huang et al., 2013; Chung et al., 2014; Lorenzo et al., 2015) . Exposure to low and high temperatures can damage the human body and its physiological functions in immeasurable ways, as well as interrelates with already presented situations and persistent diseases (Guo et al., 2012; Scott, 2015) . Although exposure to cold conditions are considered more detrimental compared to hot weather (Okamoto-Mizuno and Mizuno, 2012; Gasparrini et al., 2015) , predictions favour changes in the frequency and intensity of extreme temperature (Mahmood and Babel, 2014) . Besides, hot scenario is frequently prevalent in the forest belt of Nigeria owing to its location in the tropics. What are the causal factors of increasing temperature pattern? Climate change and its associated extreme events could be attributed to natural internal processes or external forcings, or to continual anthropogenic alterations in atmospheric constituents or in land use (IPCC, 2007) . The current climate change has been blamed on the gradual increase in the concentration atmospheric greenhouse gases, mainly due to anthropogenic factors. The resultant increasing atmospheric temperature are already manifesting during the onsets of the wet and dry seasons. The onset of the wet season which matches with the onset of the growing season is time when an accumulated 7-8% of the annual rainfall totals has been recorded while that of rainfall cessation is 90% (Ilesanmi, 1972 cited in Odekunle, 2004 . Thus, the wet season in the forest belt of Nigeria commences in March and terminates in October. The dry season in Nigeria coincides with the period when the Inter Tropical Discontinuity (ITD) is farthest south and lies close to the coast (Ilesanmi, 1971; Ojo, 1977; Olaniran, 2002 , Odekunle, 2010 Umar, 2012) . This period marks the era when the cT (tropical continental air mass) which is characteristically dry and dust laden assumes dominance. The dry season in the forest belt of Nigeria where starts in November and ends in February. Consequently, the onsets of the wet and dry season as used in this study refers to the months of March and November which mark the beginning of the wet and dry seasons respectively. The onsets of the wet and dry seasons in Nigeria are typically hot and often fraught with heat waves. According to the Pacific ENSO Applications Climate Centre (PEACC) (2016), protracted and prevalent dry conditions are also archetypal in the post-peak period of a strong El Nino. Other factors that promote high temperatures include deforestation (Dhara et al., 2013) ; urbanization and industrialization (Oke, 2000; Enete and Ukwu, 2013) . The onset of the rainy season is particularly significant because it coincides with the commencement of the growing season (Odekunle, 2004) . Exacerbated temperatures could exert thermal stress on crops and often lead to water stress. Reactions to temperature vary among crop species all through their life phases and are mainly the phonological responses, i.e., phases of plant growth and every variety has a distinct range of maximum and minimum temperatures which outline the limits of recognizable growth (Hatfield and Prueger, 2015) . Weather extremes such as heat waves are therefore implicated in food insecurity (Chung et al., 2014) . Extreme temperatures are also known to favour the proliferation of some health challenges such as pneumonia, ischemic heart disease, cerebral spinal meningitis, exhaustion, heat rashes, chronic bronchitis and respiration tract infections. While previous investigations of temperature patterns in the country are based on annual trends (Odekunle, 2011) , the specific character and trend during the onsets of the wet and dry seasons have remained neglected. This paper therefore examined the trend of mean temperature during the onsets of the wet and dry seasons in the forest belt of Nigeria.
Materials and Methods

Study Area
The study area covers the forest belt of Nigeria which is characterized by dense and heterogeneous vegetation and falls within the Köppen's Af climatic classification type (Atedhor, 2016) . The wet season lasts from March to October (Odekunle, 2004) with annual mean rainfall and temperature of about 2000 mm and 27 0 C. The Niger-Delta region which as noted constitutes the largest wetland in Africa and the third largest in the world, is located in the forest belt of Nigeria. Agriculture remains the primary source of livelihood and it is largely practiced under rain-fed condition. The region has witnessed severe deforestation due to rapid land use change occasioned by lumbering, farming, urbanization and crude oil exploitation (Enaruvbe and Ige-Olimide, 2014 ).
Figure 1: The Forest Belt of Nigeria and the Synoptic Stations for the Study
Monthly minimum and maximum temperatures for five synoptic weather stations (Warri, Ondo, Port Harcourt, Benin and Calabar) were collected from the archives of the Nigerian Meteorological Agency, Oshodi. The monthly temperature data spanned a period of 62 years . The stations were selected on the basis of long term availability of temperature records. The monthly mean temperature for the March and November which mark the onsets of the wet and dry seasons respectively were computed from their respective minimum and maximum data. The trends of the mean temperatures during the onsets of the wet (March) and dry (November) seasons were examined using simple linear regression with the mean temperature taken as the dependent variable (Y) while years represented the independent variable ( ). The simple linear regression equation is expressed as:
………. (1) Where is the -intercept, is the change in the mean value of associated with a unit increase in , while Ɛ is an error term that describes the effects on y of all factors other than the value of the independent variable . The linear growths of the mean temperatures of the selected synoptic weather stations from 2012 to 2112 (100 years) based on their respective annual growth rates in the onsets of the wet and dry seasons were computed as:
………. (2) Where mean temperature t years (100) later, is initial mean temperature; b is annual rate of warming.
The significance of the variations of the mean temperatures for the onset of the wet season and the dry season from the annual mean temperature was examined using student's t test. Simple percentage was employed to examine the variations of mean temperatures during the onsets of the wet and dry seasons from their respective annual mean in the selected synoptic weather stations.
Results and Discussion
The mean annual temperatures for the five synoptic weather stations during the onsets of the wet and dry seasons are presented in Table 2 . Mean annual temperature appeared to be relatively higher during the onset of the wet season with ranging between 28 and 28.8 0 C. The higher mean annual temperature during the onset of the wet season can be attributed to the increasing cloud formation and its associated greenhouse effect during the transition from a season of dryness (Ojo, 1977) . Overall, mean annual temperature during the onsets of the wet and dry season were higher in Warri and least in Port Harcourt. Wet and Dry Seasons (1951-2012) Overall, in all the selected synoptic weather stations, the onsets of the wet and dry seasons are witnessing increasing trends of mean temperature in line with the global warming. During the onset of the dry season, mean temperatures witnessed a sharper increase in Ondo and Port Harcourt with regression coefficients of 0.031 and 0.03 respectively while Warri experienced the lowest increase with regression coefficient of 0.024. During the onset of the dry season, Ondo and Benin witnessed sharper increase in mean temperature with having a regression coefficient of 0.032 while Calabar experienced the lowest increase with regression coefficient of 0.017. The regression coefficients imply that given a unit increase in x (years), mean temperature during the onset of the wet season in Warri, Ondo, Port Harcourt, Benin and Calabar will increase by 0.024, 0.031, 0.03, 0.027 and 0.026 respectively while during the onset of the dry season, given a unit increase in x (years), mean temperature will increase by 0.018, 0.032, 0.025, 0.032 and 0.017 respectively. Thus, the rate of warming during the onset of the wet season is faster in Ondo and Port Harcourt while it is slower in Warri. Furthermore, the rate of warming during the onset of the dry season is faster in Ondo and Benin and slower in Calabar. From this analysis, Ondo town which is an urban area in Ondo (with Sunshine State as its slogan) is worst hit with warming during the onsets of the wet and dry season out of the selected synoptic weather stations in the Niger Delta region of Nigeria. It is reiterated that the onset of the wet season is pivotal as it marks the commencement of the growing season (Odekunle, 2004) thereby coinciding with the period of land preparation, planting and germination of most food crops (Atedhor, 2016) . The decadal variations of mean temperatures in selected synoptic weather stations during the onsets of the wet dry and annually are presented in Figure 8 . Generally, mean temperatures were higher during the onset of the wet season followed onset of the dry season and least on annual basis. Table 1 . The projections show that, all things being equal, Ondo will experience the warmest onset of the rainy season in Ondo with a mean temperature of 32.58 0 C while Calabar will be the coolest during the onset of the dry season with a mean temperature of 32.01 0 C as against Warri and Port Harcourt which witnessed the hottest and coolest onset of the dry season with mean temperatures of 30.0 0 C and 29 0 C respectively. Ondo and Benin will be equally during the onset of the dry season with each having mean temperatures of 31.17 0 C while Calabar will witness the coldest onset of the dry season with mean temperature of 29.09 0 C as against 28 0 C and 27.4 0 C. It important to note that the projected mean temperatures for the selected synoptic weather stations during the onsets of the wet and dry seasons are reflections of the rate of warming. Previous studies have predicted that the present climate change scenario will persist (IPCC, 2007; Enete and Ukwu, 2013; Hatfield and Prueger, 2015) . Although there is a consensus that climate change will vary at regional scale, the 2.4 -3.1 0 C range of projected temperatures for the selected synoptic weather stations, especially in the onset of the wet season, fall within the global projected range of 2.0 -4.5 0 C increase in mean temperature range by 2100 as reported by Rogelj et al. (2012) . The 1.4 0 C difference between the upper limits of projected global temperature and that of the forest belt of Nigeria indicates that the magnitude of increase in temperature may be less in the latter since its annual mean temperatures are lesser than the mean temperatures during the onsets of the wet and dry seasons. Regardless, the projected increase could increase the frequency and intensity of temperature extremes during the onsets of the wet and dry seasons (Huang et al., 2013; Enete and Ukwu, 2013; Mahmood and Babel, 2014) . Thus, the seasons in the forest belt of Nigeria. The potential of a warmer forest belt of Nigeria could be further appreciated considering the fact that the Niger Delta falls within it. As Omuta (2014) noted, massive gas flaring and other forces of environmental degradation linger in the Niger-Delta region present and projected linear temperature growths for the selected synoptic weather stations affirm a likelihood of warmer onsets of the wet and dry seasons. The forest belt of Nigeria is rich in biodiversity in terms of abundance of flora and fauna. A greater probability of air temperatures increasing beyond the optimal range for several species portends negative implications on plant production (Hatfield and Prueger, 2015) . This could exacerbate adverse consequences such as loss of biodiversity and alteration of food chains. The meteorological determinants that control spread intensity of communicable infections consist of temperature, humidity, and rainfall patterns (Dhara et al., 2013) . These indices are all well in place during the onsets of the wet and dry seasons in the forest belt of Nigeria. Furthermore, the thermal environment is cardinal to human physiological comfort. Increasing ambient temperature coupled with high humidity as experienced during the onsets of the wet and dry seasons in the forest belt of Nigeria could trigger dehydration and exhaustion. In extreme situation, temperature extremes are related with increased danger in mortality (Guo et al., 2012) . High temperatures could affect sleep yet in people who are in good physical shape without insomnia and lead to heat behavioral thermoregulations (OkamotoMizuno and Mizuno, 2012) . Such responses include higher demands for fluids, shaded areas and heat regulating gadgets such as of air-conditioner. The desired goal for demand of electrically powered thermoregulation gadgets may however be dashed for a teaming proportion of the populace considering the precarious state of electricity supply in Nigeria. Primary Health Care (PHC) is conceived as a platform for the provision of promotive, preventive, curative and rehabilitative services to a community . Despite the community-based initiative as a driving force behind the establishment PHCs in Nigeria, they are often in poor states and by implication the resultant health challenges of increasing temperature during the onset of the wet and dry seasons may not be well attended to in forest belt of the country. The correlation coefficients of the trends of mean temperatures during the onsets of the wet and dry seasons are presented in Table 1 . Clearly, mean temperatures for all the synoptic weather stations during the wet and dry seasons, show significance at 0.01 confidence level. This implies that there is a significant upward warming during the onsets of the wet and dry seasons in the selected synoptic weather stations in the Niger-Delta Region of Nigeria. The percentage deviations of the mean of onset temperatures from the annual mean temperatures are presented in Table 2 . Generally, mean temperature in the onset of the wet season exhibited higher deviation from mean annual temperatures in all the selected synoptic weather stations during the 1951-2012 period. This clearly indicates that the onset of the wet season is warmer than the onset of the dry season. During the onset of the wet season, Ondo witnessed the highest deviation of mean onset of the wet season temperature from the mean annual temperature at 6.7% while Benin experienced the lowest deviation at 3.7%. Similarly, Ondo experienced the highest deviation of mean onset of the dry season temperature from the mean annual temperature at 2.7%. Calabar experienced the lowest deviation of mean onset of dry season temperature from the mean annual temperature. 
*Percentage in parenthesis
The results of the analysis of the variation of the mean temperatures for the onsets the wet and dry seasons from the annual mean temperatures for the respective synoptic weather stations are presented in Table 4 . All the synoptic weather stations experienced significant variations of the mean temperatures for the onsets of the wet and dry seasons from the annual mean temperature at 0.05 significant level.
Conclusion
The study shows significant increasing trends of mean temperatures in all the synoptic weather stations with Ondo and Warri having the highest and lowest rates of warming of onset of the wet seasons respectively while Ondo and Benin experienced the highest rate of warming on equal basis during the onset of the dry season while the lowest rate of warming was least in Calabar. Mean temperatures during the onsets of the wet and dry seasons also varied significantly from the annual mean temperatures in all the synoptic stations. The projection of mean temperatures for the synoptic weather stations based on linear growth using their respective annual growth rates for the onsets of the wet and dry seasons show that mean temperature will increased by a magnitude of vary between 2.4 -3.1 0 C and between 1.69 -3.17 0 C in the onsets of the wet and dry seasons respectively by the year 2112, that is, 100 years from the year 2012. The paper recommends mulching and irrigation, during the onsets of the wet seasons to meet crop-moisture demand under rain-fed and dry season cropping systems. Reduction of outdoor activities and increased intake of fluids as well as revamping of PHCs are recommended to reduce heat-related health challenges. 
